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(57)Abstract: 

PURPOSE: To form a capacitor and a resistor in 
constitution members using the same material, by 
forming a semiconductor layer wherein at least a part of 
an inner electrode is connected with at least one side of 
an outer electrode, and compounding a resistor and a 
capacitor of the semiconductor layer. 
CONSTITUTION: Connection parts between inner 
electrodes 1, 1... and an outer electrode 4, and 
connection parts between inner electrodes 2, 2... and an 
outer electrode 5 are formed by using semiconductor 
layers 6 and 7, respectively. A series connection 
element constituted of a resistor and a capacitor is 
formed. The resistor consists of the semiconductor 
layers 6, 7. The capacitor consists of the outer 
electrodes 4, 5, the inner electrodes 1, 1..., 2, 2..., and 
dielectric layers 3, 3.... Thereby the capacitor and the 
resistor are compounded in the constitution members 
using the same material. A compound electronic 
component having a compound element composed of a 

resistor and a capacitor in which mechanical defect like cracks is not generated can 
obtained. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Compound electronic parts which have the resistor and capacitor compound device which 
the laminating of a dielectric layer and the internal electrode was carried out by turns, and formed the 
semi-conductor layer which some above-mentioned internal electrodes [ at least ] connect to the 
ceramic condenser which has the external electrode which this internal electrode, on the other hand, 
attains to the both-sides end face of the layered product, and is connected to each of another side at 
this one [ at least ] external electrode side, and compounded the resistor and capacitor of this semi- 
conductor layer. 

[Claim 2] They are the compound electronic parts according to claim 1 which are the components to 
which the connection of a near external electrode and a near internal electrode in which the resistor 
and the capacitor compound device formed the semi-conductor layer was a semi-conductor layer, 
and this semi-conductor layer is connected to one side of this internal electrode this external 
electrode side, and series connection of the resistor and capacitor of a semi-conductor layer was 
carried out. 

[Claim 3] A resistor and a capacitor compound device are compound electronic parts according to 
claim 1 which the connection of a near external electrode and a near internal electrode in which the 
semi-conductor layer was formed is both direct continuation, and are the components to which it 
connects with the internal electrode with which a semi-conductor layer adjoins, and parallel 
connection of the resistor and capacitor of a semi-conductor layer was carried out. 
[Claim 4] It has the external electrode which this internal electrode, on the other hand, attains to the 
both-sides end face of the ceramic element assembly by which the laminating was carried out by 
turns, and a ceramic dielectric layer and an internal electrode connect to each of another side. The 
semi-conductor layer which some above-mentioned internal electrodes [ at least ] connect to this one 
[ at least ] external electrode side is formed. The process at which it is the manufacture approach of 
compound electronic parts of having the resistor and capacitor compound device compounded with 
the capacitor by making this semi-conductor layer into a resistor, and this semi-conductor layer 
applies an external electrode material paste to the above-mentioned ceramic element assembly, The 
process which it carbonizes [ process ] and makes a binder remain by heat-treating the paint film in a 
non-oxidizing quality gas ambient atmosphere, The process which returns the dielectric of the above- 
mentioned ceramic element assembly surface section with the carbide made to remain, and applies 
the external electrode material paste which forms by having the semi-conductor-ized process, or 
contains a reducing agent in the above-mentioned ceramic element assembly by baking, The 
manufacture approach of the compound electronic parts which return the dielectric of the above- 
mentioned ceramic element assembly surface section with this reducing agent, and are formed by 
having the semi-conductor-ized process by baking the paint film. 



[Translation done.] 
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precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the compound electronic parts which have the 
resistor and capacitor compound device compounded with the capacitor by making into a resistor the 
semi-conductor layer formed in the ceramic element assembly, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Many coupled circuits to the series circuit and others of capacitors, 
such as speed up capacitor of switching of a digital circuit and a signal bypass capacitor of an analog 
circuit, resistors, such as a parallel circuit of a resistor, and a surge suppressor of diode, an acoustic 
circuit, and a capacitor of a resistor and a capacitor are used. In order to compound-ize these resistor 
elements and capacitor elements as one electronic parts, after carrying out the laminating of the 
dissimilar material of dielectric materials and a resistor ingredient, and calcinating to coincidence or 
making one of ingredients calcinate, thick film screen printing of the layer which consists of an 
ingredient of another side was carried out, or the film was formed by sputtering etc., and both 
components are compound-ized. 
[0003] 

[Problem(s) to be Solved by the Invention] However, compound-ization by these approaches Since 
the dissimilar material of a resistor ingredient and dielectric materials is used, in carrying out the 
laminating of the former dissimilar material and calcinating to coincidence In forming the film in the 
latter baking object in the case of the baking The counter diffusion of the configuration atom of an 
ingredient happens at the time of the film printing, and it changes the dielectric constant of a 
dielectric or not only changes the resistance of a resistor, but the Plastic solid has the problem of 
producing a crack, when the thermal expansion coefficients of each ingredient differ. In the case of 
the multilayer capacitor which has the external electrode which for example, not only it but a 
ceramic dielectric layer and an internal electrode connect to this internal electrode at the both-sides 
end face of the laminating ceramic element assembly by which the laminating was carried out by 
turns Although forming an external electrode layer on it is also performed after forming the resistor 
film first connected to an internal electrode, in case an external electrode is formed The thickness 
which doubled the resistor film and an external electrode layer becomes thick too much, therefore a 
compact chip is not obtained. Since the problem that it is not suitable as high-density-assembly 
components to a printed circuit board, and the resistor film are formed thinly, when it is going to 
acquire desired resistance, they must use the ingredient of very high resistivity and have the problem 
that the selection and adjustment are difficult. The 1st purpose of this invention forms the resistor 
and capacitor element which compounded the capacitor and the resistor with the construct using the 
same ingredient, and is to offer the compound electronic parts using this component, and its 
manufacture approach. The 2nd purpose of this invention is to offer the compound electronic parts 
which have a resistor and a capacitor element with stable electrostatic capacity of a capacitor and 
resistance, and its manufacture approach. The 3rd purpose of this invention is to offer the compound 
electronic parts which have the resistor and capacitor element which mechanical defects, such as a 
crack, cannot produce easily, and its manufacture approach. The 4th purpose of this invention does 
not have the too thick thickness of an external electrode, and is to offer the compound electronic 
parts which have compact resistor and capacitor element, and its manufacture approach. The 5th 
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purpose of this invention has a component-side product to a printed circuit board etc. in offering the 
compound electronic parts which have the resistor and capacitor element made small, and its 
manufacture approach. The 6th purpose of this invention is to offer the compound electronic parts 
which have the resistor and capacitor element which leaves the structure of a current multilayer 
capacitor as it is, and can use the current manufacturing facility which changed the contents in part 
as it is, and its manufacture approach. The 7th purpose of this invention is to offer the manufacture 
approach of compound electronic parts of having the resistor and capacitor element which can 
choose resistance and electrostatic capacity easily. The 8th purpose of this invention is to offer the 
manufacture approach of compound electronic parts of having the resistor and capacitor element 
which can simplify a production process. 

[0004] In order that this invention may solve the above-mentioned technical problem, the laminating 
of (1) dielectric layer and the internal electrode is carried out by turns. And the semi-conductor layer 
which some above-mentioned internal electrodes [ at least ] connect to the ceramic condenser which 
has the external electrode which this internal electrode, on the other hand, attains to the both-sides 
end face of the layered product, and is connected to each of another side at this one [ at least ] 
external electrode side is formed. The compound electronic parts which have the resistor and 
capacitor compound device which compounded the resistor and capacitor of this semi-conductor 
layer are offered. Moreover, the connection of a near external electrode and a near internal electrode 
in which, as for this invention, the resistor and the capacitor compound device formed the semi- 
conductor layer is a semi-conductor layer. And this semi-conductor layer is connected to one side of 
this internal electrode this external electrode side. The compound electronic parts of the above (1) 
which is the component to which series connection of the resistor and capacitor of a semi-conductor 
layer was carried out, (3) The connection of a near external electrode and a near internal electrode in 
which the resistor and the capacitor compound device formed the semi-conductor layer is both direct 
continuation. And the compound electronic parts of the above (1) which is the component to which it 
connects with the internal electrode with which a semi-conductor layer adjoins, and parallel 
connection of the resistor and capacitor of a semi-conductor layer was carried out and (4) ceramic 
dielectric layers, It has the external electrode which this internal electrode, on the other hand, attains 
to the both-sides end face of the ceramic element assembly by which the laminating was carried out 
by turns, and an internal electrode connects to each of another side. The semi-conductor layer which 
some above-mentioned internal electrodes [ at least ] connect to this one [ at least ] external electrode 
side is formed. The process at which it is the manufacture approach of compound electronic parts of 
having the resistor and capacitor compound device compounded with the capacitor by making this 
semi-conductor layer into a resistor, and this semi-conductor layer applies an external electrode 
material paste to the above-mentioned ceramic element assembly, The process which it carbonizes 
[ process ] and makes a binder remain by heat-treating the paint film in a non-oxidizing quality gas 
ambient atmosphere, The process which returns the dielectric of the above-mentioned ceramic 
element assembly surface section with the carbide made to remain, and applies the external electrode 
material paste which forms by having the semi-conductor-ized process, or contains a reducing agent 
in the above-mentioned ceramic element assembly by baking, The manufacture approach of the 
compound electronic parts formed by returning the dielectric of the above-mentioned ceramic 
element assembly surface section with this reducing agent, and having the semi-conductor-ized 
process is offered by baking the paint film. 

[0005] Although a semi-conductor layer is formed in the capacitor which has at least one structural 
unit to which compound electronic parts carried out the laminating of the dielectric layer to the 
internal electrode in this invention, the electronic parts which have the resistor and capacitor 
compound device which compounded the capacitor and the resistor are said and it is good also 
considering its resistor and the capacitor compound device itself as compound electronic parts, the 
compound electronic parts which combined an unit or two or more components, such as other 
capacitors, an inductor, a resistor, and a multilayer-interconnection substrate, with this are sufficient, 
as a resistor and a capacitor compound device, it is shown in drawing 1 — as — one near internal 
electrodes 1 and 1 — with On both sides of.., a laminating is carried out alternately, the near 
internal electrodes 2 and 2 of another side .. dielectric layers 3 and 3 — In the multilayer capacitor 
which has the external electrode 5 linked to .. furthermore, dielectric layers 3 and 3 carry out a 
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;ic^^- having — and the both- sides end face o^^l; 



laminating to vertical both sides — having — and the both-sides end face of the layered product — 
internal electrodes 1 and 1 -- the external electrode 4 linked to .., and internal electrodes 2 and 2 — 
internal electrodes 1 and 1 - the .. and external electrode 4 and internal electrodes 2 and 2 - the 
semi-conductor layers 6 and 7 constituting the connection of the .. and external electrode 5, 
respectively, and with the resistor Rl which consists of semi-conductor layers 6 and 7 as shown in 
drawing 2 the external electrodes 4 and 5 and internal electrodes 1 and 1 .., and 2 and 2 .. and 
dielectric layers 3 and 3 — the component shown in the equal circuit of RC serial which consists of a 
capacitor CI formed of .. can be mentioned. The .. and external electrode 5 is directly connected by 
lengthening the edge of each internal electrode, moreover, the structure shown in drawing 1 as 
shown in drawing 3 — setting — internal electrodes 1 and 1 — the .. and external electrode 4 and 
internal electrodes 2 and 2 — further — the external electrodes 4 and 5 near [ each ] — setting — 
internal electrodes 2 and 2 .. and internal electrodes 1 and 1, as the semi-conductor layers 8 and 9 
linked to .. are formed and it is shown in drawing 4 the resistor R2 which consists of semi-conductor 
layers 8 and 9, and the external electrodes 4 and 5 and internal electrodes 1 and 1 .., and 2 and 2 .. 
and dielectric layers 3 and 3 — the component shown in the equal circuit of RC juxtaposition which 
sets to C2 the capacitor formed of .. can be mentioned. In addition, each structure of drawing 1 and 
drawing 3 can be used together, and the circuit combined by series connection can also constitute 
drawing 2 and drawing 4 . 

[0006] In order to manufacture the resistor and capacitor compound device using the so-called 
laminating SERAMINKU capacitor shown in the above-mentioned equal circuit of RC serial The 
process which forms a ceramic dielectric green sheet using the constituent for ceramic green sheets 
which contains dielectric materials and binders, such as barium titanate, so that the usual stacked 
type ceramic condenser may be manufactured first, The process which forms the conductor section 
in each of two or more sheets of this ceramic dielectric green sheet using the internal electrode 
ingredient paste containing conductive powder, such as nickel, The process which carries out the 
laminating of the ceramic dielectric green sheet in which this conductor section was formed, The 
process which sticks this layered product by pressure, and the process which calcinates this sticking- 
by-pressure layered product in neutrality or a reducing atmosphere, without passing through this 
through temporary baking in an oxidizing quality or a non-oxidizing atmosphere, and forms a 
laminating ceramic element assembly, In the manufacture approach of having the external electrode 
formation process which forms the external electrode linked to the internal electrode formed by 
calcinating the above-mentioned conductor section After forming the above-mentioned laminating 
ceramic element assembly with which the above-mentioned internal electrode is buried in the base of 
the baking object of a ceramic dielectric green sheet, the above-mentioned external electrode is 
formed. The process at which this external electrode formation process applies an external electrode 
material paste to the both-sides end face which each edge of the internal electrode of a laminating 
ceramic element assembly is facing, The process which temporary baking is performed [ process ] 
for the laminating ceramic element assembly which has the applied this external electrode material 
paste paint film in a non-oxidizing quality ambient atmosphere, and a binder is carbonized 
[ process ], and makes carbide, such as carbon, remain to this paint film, Bake this external electrode 
material paste paint film to this laminating ceramic element assembly, make this carbide act as a 
reducing agent, return the dielectric near the end face of this laminating ceramic element assembly, 
and the part is semi-conductor-ized. The process which applies the external electrode material paste 
which has the printing process which vaporizes the oxide of carbide as gas preferably, or contains a 
reducing agent to the both-sides end face which each edge of the internal electrode of a laminating 
ceramic element assembly is facing, It has the printing process which bakes this external electrode 
material paste paint film to this laminating ceramic element assembly, returns the dielectric near the 
end face of this laminating ceramic element assembly with this reducing agent, and semi-conductor- 
izes the part. In addition, temporary baking may be performed for the laminating ceramic element 
assembly which has an external electrode material paste paint film in the last process which bakes an 
external electrode material paste paint film also when using a reducing agent in a non-oxidizing 
quality ambient atmosphere, a binder may be carbonized, the process which makes carbide, such as 
carbon, remain to this paint film may be added, temporary baking may be carried out in an oxidizing 
quality ambient atmosphere, and the process [ BAI / process / de] may be established so that the 
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carbide of a binder may not remain contrary to this. 

[0007] Moreover, in order to manufacture the resistor capacitor compound device using the so-called 
stacked type ceramic condenser shown in the equal circuit of the above-mentioned RC juxtaposition 
The process which forms a ceramic dielectric green sheet using the constituent for ceramic green 
sheets containing dielectric materials and binders, such as barium titanate, like the above, The 
process which forms the conductor section in each of two or more sheets of this ceramic dielectric 
green sheet using the internal electrode ingredient paste containing conductive powder, such as 
nickel, The process which carries out the laminating of the ceramic dielectric green sheet in which 
this conductor section was formed, The process which sticks this layered product by pressure, and 
the process which calcinates this sticking-by-pressure layered product in neutrality or a reducing 
atmosphere, without passing through this through temporary baking in an oxidizing quality or a non- 
oxidizing atmosphere, and forms a laminating ceramic element assembly, In the manufacture 
approach of having the external electrode formation process which forms the external electrode 
linked to the internal electrode formed by calcinating the above-mentioned conductor section After 
the above-mentioned internal electrode forms in a both-sides end face the above-mentioned 
laminating ceramic element assembly drawn by turns, an external electrode is formed by the same 
approach as the above-mentioned external electrode formation process. In addition, according to the 
above, it can manufacture also about what combined each structure of drawin g 1 and drawing 3 . 
[0008] In the above, although the semi-conductor layer was formed near the both-sides end face of a 
laminating ceramic element assembly, you may form in the one of the two. In that case, use the 
ingredient which is hard to carbonize as a binder of an external electrode material paste for the side 
which does not form a semi-conductor layer, the amount is lessened, or the ingredient which is easy 
to disassemble at low temperature is used. Moreover, you may distinguish by the thing using a 
reducing agent, and the thing which is not used. 

[0009] In the above, although the inert gas of nitrogen gas and others can be mentioned as a non- 
oxidizing atmosphere, in order to make it the amount of the carbide made to remain not increase too 
much, the ambient atmosphere is made to contain oxygen and it may be made to carry out oxidation 
removal of some binders. Moreover, a binder carbonizes the temperature of temporary baking in the 
case of carbonizing a binder, and time amount in a non-oxidizing quality ambient atmosphere, and 
10 minutes - 30 minutes can be illustrated at the profile shown in drawing 5 of the below-mentioned 
example although the conditions on which the carbide can remain were desirable and were based 
also on the class of binder, and 300 degrees C - 350 degrees C. Although printing of this type of an 
external electrode material paint film is performed at the temperature more than whenever 
[ temporary-quenching Nariatsu ], the temperature changes with melting points of the metal used for 
an external electrode material, and in Ag, although 750-800 degrees C is illustrated by 750-800 
degrees C and Cu with 750 degrees C and nickel at 700 degrees C and Ag-Pd, it does not restrict to 
these. The field of the semi-conductor layer formed, so that printing temperature is high spreads. 
Although carbide acts as a reducing agent and it oxidizes itself by that reduction reaction in the case 
of this printing, since being removed as gas as a carbonation object is semi-conductor- ization, it is 
desirable in respect of the engine performance of an external electrode. In addition, although carbide 
means the thing in the carbonization process of not only carbon but a binder, it is mainly concerned 
with a thing with reducibility. 

[0010] As an external electrode material paste, what added the binder and the glass frit to each of the 
above-mentioned metal is used. As that binder, it has a resinous principle at least and consists of a 
solvent and an additive if needed further. As this resinous principle Polyacetal resin, such as 
polyvinyl butyral resin, polyethylene terephthalate resin, Non-hardening mold resin, such as 
cellulosics, such as ethyl cellulose, acrylic resin, and polyvinyl alcohol, The resin of ultraviolet 
curing mold resin, electronic hardening mold resin, and others is mentioned to the thermosetting 
resin and the pans which used the peroxide together preferably, such as epoxy and an acrylic. As two 
latter examples Acrylic acids, such as epoxy acrylate, polybutadiene acrylate, and urethane acrylate, 
When using it as ultraviolet curing mold resin with which a methacrylic-acid denaturation object, 
unsaturated polyester, etc. are mentioned, a benzoin, an acetophenone, benzoin butyl ether, etc. can 
be used, moreover, as a solvent, a terpineol (terpineol), a tetralin, butyl carbitol, Karr Bittor acetate, 
etc. are independent - or more than one are mixed and it is used. As a glass frit, lead borosilicate 
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glass, boric-acid lead glass, HOUKEI acid zinc glass, HOUKEI acid alkali oxide system glass, etc. 
are mentioned, and HOUKEI acid alkali oxide system glass is desirable at the point of getting wet if 
it uses with copper and nickel. As a component ratio of an external electrode material paste, 70 - 80 
% of the weight of metal powder, 2 - 3 % of the weight of glass frits, and 17-28 % of the weight of 
binders are desirable. Since carbide remains mostly in the case of the above-mentioned temporary 
baking so that there are many amounts of resin, the field of the semi-conductor layer formed at the 
time of printing spreads. 

[001 1] as the reducing agent in the case of making an external electrode material paste contain a 
reducing agent — Li2 C03 and CaC03 etc. — reducing agents, such as a boron compound which 
consists of B and nickel, such as a carbonic acid compound and NiB, a compound of B and Si, and a 
compound of P and Li, are mentioned. As this reducing agent, the carbide of the organic substance, 
such as a binder and resin, may be sufficient. In using a reducing agent, although the good acrylic 
resin of deBAI (removal of binder) nature is used, there is also a desirable thing. Several or less % is 
illustrated as an amount of the reducing agent under external electrode material paste. 
[0012] 

[Function] BANDA in the paint film of an external electrode material paste is carbonized at a 
temporary baking process, and the carbide bakes, it sometimes acts as a reducing agent, and the 
dielectric near the end face of a ceramic element assembly is returned and semi-conductor-ized. 
Thus, two fields, a resistor and a capacitor, can be formed in one dielectric layer for a semi- 
conductor part, and the compound device which has both components can be formed. This makes an 
external electrode material paste contain a reducing agent, returns the dielectric near the end face of 
a ceramic element assembly in the case of the paint film printing, and is possible also by semi- 
conductor-izing. 
[0013] 

[Example] Next, the example of this invention is explained. 

Example It is the compound which carried out weighing capacity of 1 following each component, 
and obtained it 1 It taught the pot made from polyethylene of a liter, wet blending was carried out by 
60rpm and the 15 -hour ball mill method, and the slurry was obtained. 

Ceramic powder (barium titanate) The 88.65 weight sections Binder resin (polyvinyl butyral resin) 
9.85 weight section (65 degrees C of glass transition points) 

Di-n-butyl phthalate (Dn-BP) The 1.50 weight sections Ethanol The 100 weight sections Toluene 
The 100 weight sections [0014] After carrying out degassing processing of the obtained slurry, on 
the carrier film which consists of a PET film with a dimension of 100x1 00mm which carried out 
silicon system release agent processing, with the doctor blade of 100 micrometers of clearances, 
apply so that it may become the dimension of 50x50mm, and made it dry, it was made to exfoliate, 
and the ceramic dielectric green sheet with a thickness of about 30 micrometers was obtained. 
[0015] Thus, the internal electrode ingredient paste which becomes one side of the produced ceramic 
dielectric green sheet from palladium, ethyl cellulose, a terpineol, etc. was applied by screen-stencil, 
and was dried for 2 minutes 120 degrees C. the ceramic dielectric green sheet which printed such 
internal electrode ingredient film — predetermined number-of-sheets production — carrying out — 
table ** ~ a laminating is carried out in piles, thermocompression bonding (they are 150 Kgf/cm2 at 
80 degrees C) of the ceramic dielectric green sheet which is not printing the internal electrode 
ingredient paint film further on the both sides is carried out in piles, and non-calcinated sticking-by- 
pressure **** is produced. 

[0016] Next, about the above-mentioned sticking-by-pressure non-calcinated layered product, since 
it is produced so that many capacitor units may be included, for each unit of every, it judges and this 
is chip-ized. These chips were heated by the approach usual at 500 degrees C, debinder processing 
was performed, it calcinated at 1300 more degrees C, and the stacked type ceramic condenser 
element assembly was obtained. Finally, this stacked type ceramic condenser element assembly is 
produced so that it may become a stacked type ceramic condenser for 4.7micro F of a 
3.2mmxl.6mm configuration, thus, the formed stacked type ceramic condenser element assembly is 
shown in drawing 3 ~ as - internal electrodes 1 and 1 .. and internal electrodes 2 and 2 .. is drawn by 
the both-sides end face of the stacked type ceramic condenser element assembly, desiccation 
thickness is set to 25 micrometers in the following external electrode material paste at the both-sides 
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end face ™ as — dipping (immersion) — it applies by law. 
Copper powder 70 % of the weight Glass frit (lead borosilicate system glass) 3 % of the weight Ethyl 
cellulose 2 % of the weight Terpineol (solvent) After this external electrode material paste mixes 
copper powder and a glass frit well with a mortar 25% of the weight, It adds 20% of the weight to 
the former solid content, and you stir again well the resin solution which melted ethyl cellulose to 
terpineol in a mortar, and make it scour each other with 3 more roll, and it pastes. The viscosity was 
measured with the rotating-disk mold viscometer. 

[0017] Next, temporary baking and printing are performed by the approach of carrying out a 
temperature up from the profile shown in drawing 5 , i.e., ordinary temperature, to 750 degrees C at 
30 degrees C/m among nitrogen-gas-atmosphere mind, holding for 10 minutes at the temperature of 
750 degrees C, and cooling to ordinary temperature at 30 degrees C/m further. If it does in this way, 
deBAI (removal of a binder) will become inadequate below 400 degrees C, a binder will carbonize, 
and carbide will remain in the external electrode material film. If it becomes 600 degrees C, the 
carbide which remained will combine with the oxygen of a dielectric, for example, barium titanate, 
[ near the end face of a stacked type ceramic condenser element assembly ], and the reduction 
reaction of the dielectric will occur, therefore a dielectric will semi-conductor-ize. Thus, 150 
micrometers can be semi-conductor-ized inside from the end face of a stacked type ceramic 
condenser element assembly, and the resistor and capacitor compound device shown in drawing 3 
which makes this semi-conductor layer a resistor can be produced. In addition, after this, nickel 
plating may be performed to the external electrodes 4 and 5 of drawing 3 , and solder plating may be 
performed to a pan. About this resistor and capacitor compound device, when the frequency 
characteristics of resistance R and the absolute value of an impedance Z were measured (YHP- 
4 149 A is used and it measures by 100Hz - 40MHz and 1 volt), the measurement result shown in 
drawing 6 was obtained. This shows that RC parallel circuit whose R2 is 3.3Komega and whose C2 
are 4.7 micro F is formed in drawing 4 . 

[0018] ... is made buried in a stacked type ceramic condenser element assembly, the internal 
electrode 1 of example 2 drawing 3 , 1...2, and 2 — The resistor and capacitor compound device 
shown in drawing 1 like an example 1 are formed except having set to 150 micrometers distance 
with the end face of the stacked type ceramic condenser element assembly with which the edge of 
each internal electrode and these face. When measured like [ this ] the example 1 , in drawing 2 , it 
turned out that RC serial whose Rl is 30Komega and whose CI is 4.7 micro F is formed. 
[0019] The stacked type ceramic condenser element assembly shown in drawing 3 is formed like an 
example 1, and, subsequently the external electrode material paste of the following presentation is 
produced and applied. 

Copper powder 70 % of the weight Glass frit (lead borosilicate system glass) 2.7 % of the weight 
Acrylic resin 2 % of the weight Terpineol (solvent) 25 % of the weight Reducing agent (Li2 C03) 
Temporary baking and printing are performed by the approach of carrying out a temperature up from 
ordinary temperature to 350 degrees C at 30 degrees C/m among nitrogen-gas-atmosphere mind next 
0.3% of the weight, holding for 10 minutes there, carrying out a temperature up to 750 degrees C at 
30 degrees C/m after that, holding for 10 minutes at the temperature, and cooling to ordinary 
temperature at 30 degrees C/m further. If it does in this way, by holding for 10 minutes at 350 
degrees C, are fully deBAI acrylic resin and the carbide of a resinous principle will not remain. If it 
becomes 600 degrees C after that, a reducing agent will act, the reduction reaction of a dielectric, for 
example, barium titanate, occurs [ near the end face of a stacked type ceramic condenser element 
assembly ], therefore a dielectric semi-conductor-izes, and the resistor and capacitor compound 
device of the same structure as an example 1 are obtained. In this case, since there is no effect of the 
carbide of a resinous principle, it becomes easy to control, that reduction reaction by the amount, i.e., 
semi-conductor-izing, of a reducing agent. 
[0020] 

[Effect of the Invention] Since a capacitor and a resistor can be compounded with the construct using 
the same ingredient since two fields, a resistor layer and a capacitor layer, were formed in the 
dielectric layer according to this invention, and the same ingredient is used, there is nothing like 
atomic counter diffusion like [ in the case of a dissimilar material ], and while electrostatic capacity 
and resistance are stable, the compound electronic parts which have the resistor and capacitor 
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compound device which mechanical defects, such as a crack, do not produce can be offered. 
Moreover, since it is not necessary to prepare an external electrode through a resistor, thickness 
cannot be too thick, a compact external electrode can be formed, and the compound electronic parts 
which have the resistor and capacitor compound device which can make small the component-side 
product to a printed circuit board etc. together with having incorporated the resistor in the dielectric 
layer can be offered. Moreover, since the resistor and the capacitor element which leaves the 
structure of the present multilayer capacitor as it is, includes a resistor in the interior, and can 
moreover choose electrostatic capacity with resistance and the number of layers of a dielectric layer 
by the degree of semi-conductor- izing easily can be manufacture, the components which have RC 
property according to a demand of a need person can be offer by the easy manufacture approach, use 
the present manufacturing facility as it is, and cost can be reduce with the ability of a production 
process to be simplify compared with the case where a resistor is newly form. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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